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(57)Abstract: 

PURPOSE: To provide a photosensitive resin oompsn. 
requiring a short time when it is photodegradecl because 
of enhanced sensitivity of polysllane to 
photodegradation, 

CONSTITUTION: This photosensitive resin compsn, 
contains polysllane having a structure represented by 
the formula [where each of R1-R4 is a group selected 
from among optionally substd. aliphatic, alicyolic and 
arom. hydrocarbon groups and each of (m) and (n) is an 
integer], an optical radical generating agent and an 
oxidizing agent. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a polysilane system photopolymer product and the pattern formation method of 

using it. 

[0002] 

[Description of the Prior Art] Research on the bilayer resist using polysilane is actively done for the purpose of development of 
the photoresist which forms a recent years very detailed pattern with high degree of accuracy. Moreover, Tsushima and others has 
found out that the coloring pattern obtained by being immersed in the sol of the metallic oxide which contains a color or a pigment 
in a polysilane thin fihn after UV irradiation can apply to a light filter until now (Japanese Patent Application No. No. 68243 
four to ]). 

[0003] However, since a reaction rate is low sensitivity late, the photolysis of polysilane needs prolonged exposure. Therefore, the 
problem that productivity fell had arisen. 

[0004] If a sensitizer or peroxides, such as triazine, are added to polysilane in order to raise the sensitivity to the photolysis of 
polysilane, the effective thing is found out until now (JP,61-189533A G.M. WORAFFU et al. (Walhafi), Polym.Mat.Sci.Eng., 
No. 66, the 105th page (1992)). However, in these advanced technology, the exposure time is still long, and in order to be 
exposure-time shortening, you have to add a lot of sensitizers. Since a lot of additives reduce the physical properties of polysilane 
itself, to raise the sensitivity to the photolysis of polysilane with a small amount of possible additive is desired. 
[0005] 

[Problem(s) to be Solved by the Invention] The place which this invention solves the above-mentioned conventional problem, and 
is made into the purpose is to offer the polysilane system photopolymer constituent which can be exposed, and the pattern 
formation method using it by the short exposure time. 
[0006] 

[Means for Solving the Problem] this invention is a formula [0007]. 
[Formula 2] 

Ri R3 

-f^i) L^l. 

^ 1 /m \ I /n 

^2 R4 

[0008] Rl, R2, R3, and R4 among [formula A methyl group, n-propyl group. The su bstitution or the non-replaced aliphatic 
hydrocarbon machine like n-butyl, n-hexyl machine, a phenylmethyl machine, a truffe RUORO propyl group, and a nonaHhoro 
Tiexyl machine, it is the basis chosen respectively independently of the group which consists of substitution like p-tolyl group, a 
biphenyl machinej ^ aromatic-hydrocarbon machine like a phenyl group and a cyclohexyl machine, and a methyl cyclohexyl 
machine, or a ^on-replace^alicyclic hydrocarbon machine , and m and n are integers ] The photopolymer constituent which comes 
out and contains the polysilane, the optical radical generating agent, and oxidizer of the structure shown is offered, and the 
above-mentioned purpose is attained by that 

[0009] the above-mentioned polysilane which can be used for this invention — setting — the case of aliphatic series or an alicycle 
group hydrocarbon — a carbon number - 1-10 ~ desirable — 1-6 ~ it is — the case of an aromatic hydrocarbon — carbon numbers 
6-14 — it is 6- 1 0 preferably What is necessaiy is not to be important, and for this polysilane resin to be organic-solvent fusibility, 
and just to be able to coat an Rl -R4 set kind and especially the value of m and n with a uniform thin fihn (0. 1-10 micrometers in 
thickness). 

[0010] The optical radical generating agent which can be used for this invention is a compound which generates a halogen radical 
by light. It is added by the photopolymer constituent of this invention in order that this may increase the sensitivity to the light of 
polysilane paying attention to Si-Si combination being efficiently cut by the halogen radical. 

[00 1 1 ] It is possible by blending an oxidizer with the photopolymer constituent of this invention further for oxygen to be easily 
inserted in Si-Si combination, and for the synergistic effect to be acquired according to the interaction of an optical radical 
generating agent and an oxidizer, and to improve the sensitivity to the photolysis of polysilane. The oxidizer which can be used for 
this invention is a compound used as an oxygen supply. 

[00 1 2] Although it will not be limited especially if it is the compound which generates a halogen radical by light as an optical 



httpyAMww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cg 



radical generating agent, it is a formula [0013], for example. 
[Formula 3] 

XgC^N^CXg 

CX3 

[0014] [~ X is CI or Br among a formula] 2, 4 and 6-tris (trihalomethyl)-l,3,5-triazine which are come out of and shown, a 
formula [0015] 
[Formula 4] 

CX3 

[0016] [" X is CI or Br among a formula, and R is the aliphatic hydrocarbon machine which is not replaced [ substitution or ], an 
alicyclic hydrocarbon machine, and an aromatic-hydrocarbon machine] The 2 -substitution -4 come out of and shown, 6 -screw 
(trihalomethyl)-l,3,5-triazine, and a formula [0017] 
[Formula 5] 

R^N R 

r 11 

CX3 

[00 1 8] [" X is CI or Br among a formula, and Rl and R2 are the aliphatic hydrocarbon machine which is not replaced 
substitution or ], an alicyclic hydrocarbon machine, and an aromatic-hydrocarbon machine] It comes out and the 2 and 
4-substitution-6-trihalomethyl-l,3,5-triazine shown is mentioned. 

[0019] Although it will not be limited especially if it is a compound used as the source of oxygen supply as an oxidizer, a 
peroxide, an amine oxide, phosphine oxide, etc. are mentioned, for example. 

[0020] Practical use can be presented if an optical radical generating agent and an oxidizer carry out 1-30 weight section mixture 
to the polysilane 100 weight section, respectively. Moreover, it is also possible by adding suitable coloring matter besides an 
optical radical generating agent and an oxidizer to generate a halogen radical by optical pumping of coloring matter. 
[0021] The optimal composition of this system blends 1-20 weight section with the optical radical generating agent 1-30 
weight sections, an oxidizer 1-30 weight sections, and a pan for coloring matter to the polysilane 100 weight section. The 
coloring matter used here has [ a coumarin system, a cyanine system, a merocyanine system, etc. ] the effective soluble pigment of 
varieties. 

[0022] By the thin film pattern formation method of this invention, the photosensitive layer which consists of the photopolymer 
constituent of this invention is fu'st formed on a suitable base material. Especially a base material does not have the configuration 
and the quality of the material limited. In accordance with a use, a glass plate, a metal plate, a plastic sheet, etc. can use it. 
[0023] A photosensitive layer is formed on such a substrate. If formation of the photosensitive layer of uniform thickness is 
possible, especially the forming method will not be limited. Each can use as a solution the coloring matter added to the 
above-mentioned polysilane, an optical radical generating agent, and an oxidizer pan if needed using one of the solvents which 
can dissolve each component, such as toluene and THF, and it can be applied by the spin coater. 5-1 5% of the concentration of a 
solution is suitable. As for a photosensitive layer, it is desirable to form in the dryness thickness of the range of 0. 1-10 
micrometers, 

[0024] An example of the process which forms a thin film pattern is shown in (a) - (d) of drawing 1 , the layered product 104 for 
pattern thin film formation which consists of above substrates 101 and photosensitive layers 102 is first, like [ as shown in 
drawing 1 (a) ] a mercury-vapor lamp ~ according to a pattern, it irradiates using ultraviolet or the visible light source Usually, 
irradiation of the light 1 10 is performed through ultraviolet or the pattern mask 103 piled up on the layered product 104 for thin 
film formation. 

[0025] The light source used by this invention has the wavelength which an optical radical generating agent or coloring matter 
exposes. This irradiation is preferably performed with the quantity of light of per [ 0.2 ] micrometer in thickness of a 
photosensitive layer - 5 J/cm2. 

[0026] Si-Si combination which exists in a photosensitive layer is cut by optical irradiation, and Si-OH (silanol group) generates 
it. Therefore, the latent image which has a silanol group according to a pattern is formed in the irradiated layered product for thin 
film formation. 



J 
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[0027] Subsequently, the layered product for thin fihn formation in which the latent image which has a silanol group was formed 
is adsorbed by the pattern portion of the layered product for thin fihn formation in a sol by flooding with a metallic-oxide sol 
solution. In order to make a photosensitive layer swell and to speed up a rate of adsorption, you may add a water-soluble organic 
solvent like an acetonitrile, a dioxane, and a tetrahydrofliran to a metalUc-oxide sol if needed. Such a water-soluble organic 
solvent is preferably contained in 1 - 30% of the weight of an amount in a sol solution. When the content of a solvent turns around 
30% a top, partial remelting of a photosensitive layer arises and disorder may arise on the front face of the thin film obtained. 
Generally in this invention, adsorption of a sol is suitably performed by flooding thin film formation material with the sol solution 
kept warm by 20-40 degrees C for 1 - 40 minutes. 

[0028] As a material of a metallic-oxide sol, the material generally used with a sol-gel method can be used. For example, although 
a metaled kind changes with ftinctions of the purpose, the dispersing element of fusibility mineral salt, such as the metal organic 
substance, such as alkoxides, such as Si, Zr, Pb, Ti, Ba, Sr, Nb, K, Li, Ta, hi, Sn, Zn, Y, Cu, calcium, Mn, Fe, Co, La, aluminum, 
Mg, and V, acetylacetonato, acetate, and an amine, and a nitrate, or an oxide particle is used. These are solution-ized with 
solvents, such as alcohol, a condensation polymerization reaction is carried out using catalysts, such as an acid or a base, and it 
solates. Moreover, all metaled substituents are not made into the functional group of condensation polymerization nature, but you 
may make it leave an organic functional group in part. Furthermore, you may add the material which can be dissolved or 
distributed to a sol solution. 

[0029] By dissolving a tetrapod ethoxy silane in the mixed solution of ethanol-water, adding a hydrochloric acid, and stirring at a 
room temperature for 2 hours, if the case where the alkoxide of Si is used is raised, a tetrapod etfioxy silane is hydrolyzed, 
dehydration condensation is carried out and a homogeneous silica sol is obtained. 

[0030] In the case of a silica sol, as composition, ethanol 50 - the 200 weight sections, water 1 - the 200 weight sections, and a 
hydrochloric acid 0.1-3 weight sections are desirable to the tetrapod ethoxy silane 100 weight section. Moreover, depending on 
the case, you may add the still more nearly water-soluble organic solvent, for example, an acetonitrile, a dioxane, and a 
tetrahydrofliran. 

[003 1 ] A metallic-oxide sol is considered [ sticking to the U V irradiation section of a photosensitive layer, and being incorporated 
inside the photosensitive layer, and ]. Adsorption lets the detailed hole which exists in the UV irradiation section of a 
photosensitive layer pass, and is considered to go on inside. The diameter of a sol particle is several nm - dozens of nm, it can fix 
being spread and it is checked that difiusion inside is possible also for a suitable big particle-like material which coexists with a 
sol particle like a sol particle independent case with a sol particle. 

[0032] Therefore, when making adsorption of a sol particle discover a ****** function, the following four kinds can be 
considered. When the particle-like material which can stick to a photosensitive layer with; sol particle when the sol particle itself 
contains a functional atom or a functional machine lives together; when a non-adsorbing portion is removed after making; and the 
sol particle itself stick to the UV irradiation portion of a photosensitive layer, when the compound or polymeric materials which 
may be dissolved in a sol lives together, the shape of concavo-convex surface type is formed and a function is discovered. Of 
course, you may make a function discover combining these two or more sorts. 

[0033] If a fluorine etc. is illustrated as a functional atom, the sol containing many these is formed and this is made to stick to a 
photosensitive layer, the water repellence by the fluorine can be pattemized on a photosensitive layer. The carboxyl group whose 
alkyl group which is a hydrophobic radical fiirther is an ion-exchange nature machine as a functional machine used for such a 
method, a sulfonic group, an acid hydroxyl group, the amino group, etc. are mentioned. 

[0034] Copper and silver can be pattemized and included in a photosensitive layer by mentioning copper and a silver-granule 
child as a particle-like material, obtaining the sol which made these live together, and making this stick to a photosensitive layer 
with a sol particle. 

[0035] When using a silica sol, it distributes using a silica sol, or distributes using the surfactant of non-ionicity [ once ], and 
particle-like material may be mixed at the time of silica-sol manufacture. In this case, it is necessary to set preferably 500nm or 
less of particle diameters of particle-like material to 200nm or less. If a particle diameter exceeds SOOnm, even if it will flood with 
sol liquid, a particle cannot be spread in the irradiation section of a photosensitive layer, and carmot fix. A particle diameter can 
be measured by the usual centrifuge. A silica-sol particle is considered to stick to a particle-like material-list side. Adsorption of 
the silica sol on the front face of a particle can be easily checked, if F-potential is measured. For example, a silanol group exists in 
a front face by silica-sol adsorption, and the F-potential of the material distributed using the surfactant of non-ionicity is stabilized 
by -5"25mV. 

[0036] As a material which can dissolve in a sol solution, it is the material which dissolves in water or alcohol, and if it is the 
material which interacts with the silanol group of a silica sol, it can spread and fix in the irradiation section of a photosensitive 
layer with a sol particle. For example, in the case of polymeric materials, the polymer of amide group content, such as polymer 
with the hydroxyl group of alcohol nature, such as polyvinyl alcohol, a polye^ylene glycol, and a cellulose, poly 
(2-methyl-2-oxazoline), poly (N vinylpyrrolidone), and poly (N and N-dimethyl acrylamide), is suitable. A photosensitive layer is 
made to contain such material and making it gel at the low temperature which material does not decompose can give functions, 
such as porosity, by making flexibility gel above the temperature which material decomposes.using the hole which remains after 
material decomposes. Moreover, when it aims at coloring, formation of a coloring pattern is possible by dissolving or distributing 
a color or a pigment in a sol. 

[0037] After the layered product for thin fihn formation by which the sol stuck to the pattern portion removes sol liquid, it is 
dried. The method of blowing away as a method of removing sol liquid, by the method and air blow to rinse etc. can be used. 
[0038] Dryness is dried from 30 minutes above 100 degrees C for 2 hours in order to advance further the gelling of a sol particle 
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which stuck to the e>q)OSiire portion of a photosensitive layer. Drying temperature is making it as high as possible by the tolerance 
of the substrate to be used and the fiinctional material made to contain in sol liquid, and serves as a film which was more excellent 
in stiff resistance. When a silica sol is used as a sol using a glass substrate, a substituent organic by heating of 400 degrees C or 
more ****s, and it becomes a metallic-oxide thin film. 

[0039] According to such a thin fihn pattern formation process, as shown in drawing 1 (b), layered product 104' for thin fdm 
formation by which patterning was carried out to the request is obtained. 

[0040] The pattern thin fihn which has irregularity in it like drawing 1 (d) like the pre group of an optical disk substrate if the 
photosensitive layer which was exposed completely and remained is made to decompose into a glass fi-ont face and it removes on 
it so that it may be shown subsequently to drawing 1 (c) when irregularity is required is obtained. As a method of removing an 
uimecessary photosensitive layer, there are a method of vaporizing by heating and the method of removing using a solvent. When 
heating removes, it is enough above 200 degrees C at heating for 10 - 60 minutes, hi this case, a sol particle does not need to have 
functionality. 

[0041] Moreover, if the process of drawing 1 (a) - (b) is repeated using the sol liquid of combination which changes an exposure 
portion and is different, patterning of the thin film fi'om which a fimction differs can be carried out simply on the same base 
material. 

[0042] The pattemizing which was a big problem is solvable by the thin fihn coating technology by the sol-gel method with such 
simple operation. Moreover, with the photopolymer constituent of this invention, exposure becomes possible more for a short 
time, and productivity improves. 

[0043] As mentioned above, the photo Uthography process using the resist required of the thin film pattern formation method of 
this invention for patterning is uimecessary. Moreover, if the photosensitive layer of the unexposed section is not removed, the 
pattern thin film formed by this method becomes a flat layer without irregularity, and if it removes, it can be chosen by the 
fimction for which it asks fi-om the ability of an irregular pattern thin fihn to be formed. 

[0044] Moreover, since it has the feature which can form the detailed pattern thin fihn which has the resolution of submicron 
order since the resolution of patterning of the photolysis of a photosensitive layer is high, it is suitable also for processing of a 
concavo-convex firont face higher-density than the stamper method. 

[0045] This technology has a wide apphcation range and the base material to be used and thin fihn patterning which has various 

functions by the material of a sol are possible for it. 

[0046] 

[Example] Although the following examples explain this invention fiirther, this invention is not limited to these. All "%s" used by 

this example is weight criteria. 

[0047] 

[The example 1 of manufacture] 1000ml flask equipped with the agitator was filled up with toluene 400ml and sodium 13.3g. 
After distributing sodium minutely in toluene by carrying out high-speed churning, phenyhnethyl chlorosilicane 61 .6g was added 
here. Subsequentiy, the temperature up of the contents of this flask was carried out to 1 1 1 degrees C all over the yellow room 
which intercepted ultraviolet rays, and the polymerization was performed by agitating for 5 hours. Then, by adding ethanol into 
the reaction mixture obtained, superfluous sodium was made to deactivate and the organic layer was separated by rinsing. 
Polysilane was settied by supplying this organic layer in ethanol. By making the obtained crude poly methylphenyl silane 
reprecipitate fi-om toluene-ethanol 3 times, the poly methylphenyl silane of weight average molecular weight 200,000 was 
obtained. 
[0048] 

[Example 1] The poly methylphenyl silane 100 weight section obtained in the example 1 of manufacture, and 2, the 4-screw -6 
(TORIKURORO methyl) -(p-methoxypheny vinyl)- 1,3,5-triazine (TAZ-1 10) (product made firom green chemistry) 10 weight 
section. And 3, 3', 4, and the 4'-tetrapod-(tert-butyl peroxide carbonyl) benzophenone (BTTB) (Nippon Oil & Fats make) 15 
weight section were dissolved in toluene, and 10% of toluene solution was obtained. The spin coat of this was carried out on the 
quartz substrate, and the thin film of 0.2 micrometers of thickness was obtained. It asked for the sensitivity to the photolysis of 
polysilane about this thin film. 

[0049] the product made fi'om the Otsuka electron -- the ultraviolet-absorption spectrum was measured using MCPD-1000 and 
UV irradiation time until absorption of lambdamax of polysilane is set to one half was made into sensitivity However, the 
ultrahigh pressure mercury lamp made fi-om GS (CL-50-200A, 500 W) performed UV irradiation. A result is as being shown in 
Table 1. 
[0050] 

[Example 2] The sensitometry was performed like [ section / triphenyl phosphine oxide (TPPO) (made in Tokyo Chemicals) 10 
weight / the same polysilane 1 00 weight section as an example 1,10 weight sections of TAZ- 1 1 0, and ] the example 1 . A result is 
shown in Table 1 . 
[0051] 

[The example 1 of comparison] The sensitometry was performed like [ section / polysilane 100 weight / same / as an example 1 ] 

the example 1 . A result is shown in Table 1 . 

[0052] 

[The examples 2 and 3 of comparison] The sensitometry was performed like [ sections / 10 weight sections or 20 weight sections 
/ the same polysilane 1 00 weight section as an example 1 , and / of TAZ- 1 1 0 ] the example 1 . A result is shown in Table 1 . 
[0053] 
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[The examples 4-7 of comparison] The sensitometiy was performed like [ sections / weight / the same polysilane 1 00 weight 
section as an example 1, 15 weight sections of BTTB, 30 weight sections, 10 weight sections of TPPO, or/20 ] the example 1. A 
result is shown in Table 1 . 
[0054] 

[Example 3] The same polysilane 100 weight section as an example 1, 2, 4, the 6-tris (TORKURORO methyl) 1,3,5-triazine 
(TCMT) (product made from green chemistry) 10 weight section and 15 weight sections of BTTB and coumarin system coloring 
matter 3, and the 3'-carbonyl screw (7-diethylamino coumarin) (product made from KODAKKU) 5 weight section were dissolved 
in THF, and 10% of THF solution was obtained. Sample production was carried out like the example 1 using this. 
[0055] Sensitivity was made into Ught irradiation time until absorption of lambdamax of polysilane is set to one half. However, 
Ught 440nm or less was cut into Ught irradiation with the filter using the ultrahigh pressure mercury lamp made from GS 
(CL-50-200A, 500W). A result is shown in Table 2. 
[0056] 

[The examples 8 and 9 of comparison] The sensitometry was performed like [ section / coumarin system coloring matter 5 weight 
/ same / the same polysilane 1 00 wei^t section as an example 1,10 weight sections of TCMT and 1 5 weight sections of BTTB, 
or / as an example 3 ] the example 3. A result is shown in Table 2. 
[0057] 
[Table 1] 

Additive (weight section to the polysilane 100 weight section) 

Example No. TAZ-1 10 BTTB TPPO Exposure time (second) 1 10 15 0 12 2 10 0 10 The example 1 of 19 comparison 0 0 0 The 
example 2 of 62 comparison 10 0 0 The example 3 of 50 comparison 20 0 0 Example of 25 comparison 4 0 15 0 Example 5 of 
43 comparison 0 30 Example 6 of 0 42 comparison 0 0 Example 700 of 10 58 comparison 20 56 [0058] 
[Table 2] 

Additive (weight section to the polysilane 100 weight section) Example No. TCMT BTTB Coumarin E5q)osure time (second) 3 
10 15 5 Example 8 of 120 comparison 10 15 0 Example 9 of 440 comparison 10 0 5 630 [0059] 

[The example 2 of manufacture] Tetrapod ethoxy silane 13g, ethanol 20g, and 13g of water were put into the beaker, making it 
agitate, 0. 1 g of concentrated hydrochloric acids was added, at 30 degrees C, it agitates for 2 hours, hydrolysis / dehydration 
condensation was carried out, and the sol was adjusted. 43g [ of water ] and acetonitrile lOg was ftirther added to this, and it 
considered as the silica sol for being immersed. 
[0060] 

[Example 4] The same toluene solution of combination as an example 1 was applied so that a spin coater ("PRS-14" by the DINA 
part company) might be used for a glass substrate with a 5cm[ 5cm by ] x thickness of 0. 1 1cm and dryness thickness might be set 
to 2 micrometers. The photo mask made from a quartz was piled up on the obtained layered product for thin fihn pattern 
formation, the ultrahigh-pressure-mercury-lamp parallel aligner (CL[ by Japan Storage Battery Co., Ltd. ]-50-200A) was used for 
this, and it exposed to the ultraviolet rays of the quantity of light of 0.5 J/cin2. After removing a photo mask, the layered product 
in which the latent image was formed was immersed in the sol of the example 2 of manufacture for 5 minutes. The pattern thin 
film of silica gel was obtained after being immersed by performing rinsing and making it dry at 200 degrees C for 30 minutes. 
[0061] Furthermore, when ultraviolet rays are completely irradiated to this thin film pattern formation layered product with the 
quantity of light of 0.5 J/cm2 using above equipment and it was made to dry for 30 minutes at 200 degrees C, the volatile-matter 
solution of the photosensitive layers other than the pattern of silica gel was carried out, and the concavo-convex pattern of the thin 
film of silica gel was formed on the glass substrate. It changed to the glass of perfect silicon oxide by ftirthermore calcinating this 
at 600 degrees C for 30 minutes, and when the concavo-convex profile was measured by Japanese vacuum tabulation side 
configuration measuring device Dektak (Dektak) 3 ST, the pre groove with a height of 0.5 micrometers was able to be formed. 
Thus, detailed irregularity processing on the front face of glass was possible, without using the stamper method and the etching 
method. 
[0062] 

[The example 10 of comparison] When it performed that it was the same as that of an example 4 using the polysilane 10% toluene 
solution of the example 1 of manufacture, since a clear latent image was not formed, a sol was not established, and enough 
concavo-convex patterns were not obtained. 
[0063] 

[The example 3 of manufacture] After having added lOg of pigments for each colors to the solution which consists of tetrapod 
ethoxy silane 25g, ethanol 25g, and 17g of water, adding glass-bead lOOg fiirther and making it distribute at 20 degrees C for 2 
hours, 0.3g of hydrochloric acids was added, and at 20 degrees C, it distributed for 2 hours and adjusted. Moreover, the sol 
solution of the same combination which has not added the coloring matter was adjusted, coloring sol lOg was mixed with 30g of 
this sol solution, 30g of water was added ftirther, and it considered as the sol solution for coloring. 

[0064] As a pigment for red, "microphone loris (Microlith) red 2B WA" by Ciba-Geigy was used as a pigment for blue, and the 
"IRUGA light (Irgalite) green GLN nu" by Ciba-Geigy was used as "microphone loris blue 4GWA" by Ciba-Geigy, and a pigment 
for greens. 
[0065] 

[Example 5] On the glass substrate with a 5cm[ 5cm by ] x thickness of 0. 1 1cm, the spin coater was used and the same toluene 
solution of combination as an example 1 was applied. Subsequently, the photosensitive layer with a thickness of 2 micrometers 
was formed by drying this paint film. 



http:/Awvw4 .ipdl.jpo.go.jp/cgi-bin/lran_web_cg 



[0066] The silver salt negative film with which the transparency pattern for red of a light filter was formed on the obtained filter 
material was piled up, and 0.5 J /of this layered product was exposed to the ultraviolet rays of the quantity of light of 2 cm using 
the ultrahigh pressure mercury lamp. After removing a silver salt negative film, the filter material in which the latent image was 
formed was flooded with the coloring sol solution for red of the example 3 of manufacture, 

[0067] Subsequently, after exposing in piles the silver salt negative film with which the transparency pattern for blue of a light 
filter was formed and forming a latent image instead of being the silver salt negative fihn with which the transparency pattern for 
red of a light filter was formed, two amorous glance was colored using the coloring sol for blue. 

[0068] Similarly three amorous glance was colored using the silver salt negative film with which the transparency pattern for 
greens of a light filter was formed, and the coloring sol for greens, and the light filter was obtained. 

[0069] The obtained hght filters were R:3%, G:6%, and B:4% in the maximum absorption wavelength portion, as a result of there 
being no color mixture at high transparence and measuring the spectral transmittance of a light filter using Otsuka electronic 
MCPD-1000. 
[0070] 

[The example 1 1 of comparison] When it performed that it was the same as that of an example 5 using the polysilane 10% toluene 
solution of the example 1 of manufacture, a latent image was not clearly fomed of exposure, and sufficient coloring was not 
obtained even if immersed in the sol. 
[0071] 

[Effect of the hivention] The sensitivity to the photolysis of polysilane improved and the photopolymer constituent with the short 
time which a photolysis takes, and the pattern formation method using it were offered. 



[Translation done.] 



